Differential sensitivity to bradykinin of esophageal distension-sensitive mechanoreceptors in vagal and sympathetic afferents of the opossum.
1. Single-unit activity was recorded from afferent fibers in the cervical vagus and thoracic sympathetic nerves in the opossum. Seventy-six fibers that responded to balloon distension (100 mmHg for 10 s) of the smooth muscle portion of the esophagus were selected for further study. 2. Forty-nine distension-sensitive afferents were identified in the vagus nerve. The stimulus response function (SRF) of 41 fibers behaved as "low-threshold mechanoreceptors" (LTM), with mean threshold value of 0.29 +/- 0.17 mmHg and saturation pressure of 50-70 mmHg. All fibers demonstrated background activity, with a mean rate of 8.83 +/- 0.93 imp/s (range 0.5-31.25). 3. Twenty-seven distension-sensitive afferents were identified in the thoracic sympathetic chain (T6-T8) and splanchnic nerve. The SRF study revealed two types of fibers: 1) a wide-dynamic-range mechanonociceptor (WDRMN) with a mean response threshold of 3.43 +/- 0.90 mmHg (n = 15) and 2) a "high-threshold mechanonociceptor" (HTMN) with a mean response threshold of 34.93 +/- 2.70 mmHg (n = 12). The mean background activities of WDRMN and HTMN fibers were 0.5 +/- 0.13 and 0.20 +/- 0.08 imp/s, respectively. Both of these fibers had saturation pressures of > 120 mmHg. 4. The conduction velocities were measured in 14 LTM, 10 WDRMN, and seven HTMN fibers. The mean conduction velocity of LTM fibers was 5.03 +/- 1.35 m/s (range 0.97-18.00), with five unmyelinated "C"-fibers (< 2.5 m/s) and nine A-delta fibers (> 2.5 m/s). The mean conduction velocity of WDRMN fibers was 3.64 +/- 0.84 m/s (range 1.10-8.25), consisting of five C-fibers and five A-delta fibers. The mean conduction velocity of HTMN fibers was 6.22 +/- 2.35 m/s (range 1.73-24.66); three fibers were unmyelinated C-fibers, and four fibers were A-delta fibers. 5. The sensitivity to bradykinin (BK) administered systemically (1-300 micrograms/kg) was tested in LTM (n = 34), WDRMN (n = 15), and HTMN (n = 8) fibers. Twenty-six (66%) LTM fibers responded to BK, and eight (34%) fibers were insensitive to BK. All 15 WDRMN and eight HTMN fibers tested responded to BK. 6. Tachyphylaxis to repeated application of BK was tested in all three classes of fibers. The vagal LTM fibers did not exhibit tachyphylaxis when BK was given at an intervals of 10 min. The sympathetic WDRMN and HTMN fibers demonstrated partial tachyphylaxis when BK was injected at 10-min intervals, but not when BK was injected at 20-min intervals.(ABSTRACT TRUNCATED AT 400 WORDS)